In 2013 there has been 34 incidents of landslides which cut the roads linking between Gowa and Sinjai off. The purpose of this study was to determine the effect on the stage of weathering of landslide in the study area. Methods used in this study are field survey, petrographic analysis, XRD analysis and shear strength testing of rock. Field survey results indicates that the area is dominated by tuffs that are partly volcanic breccia and lava. Petrographic analysis, showing the dominant composition of tuff with volcanic glass, bitownite, pyroxene and opaque minerals, and XRD analysis results indicate weathering tuffs that have experienced high and completely weathered contain smectite and halloysite clay types, and insitu shear strength test results indicate a strong shift to the lower tuff with high stage of weathering.
Introduction
Landslide susceptibility is a phenomenon which conditions a slope or be potentially prone to move. Although at this point the slope is stable, but if there is a trigger that will soon be moving or landslides may occur (Karnawati, 2005) .
Malino-Manipi road is one road which is prone to landslides (Samang et al., 2007) , and according to Busthan et al. (2012) , the causes of landslides in the area of West Sinjai are influenced by the steep slope, rock constituents of Pleistocene Age and the presence of discontinuities in the rock fields that tend to occur in the direction of the slope. Furthermore Imran et al. (2012) concluded that the cause of the landslide susceptibility of the Malino -Manipi roads caused by an existing condition of a steep slope 35o-80o, composed by young volcanic rocks that have not been perfectly compacted, rock conditions experienced strong weathering. Also according to Imran et al. (2012) , the incidence of landslides due to the susceptability of the stratigraphic position of the rocks making up the study site occurred intercalation between permeable rocks (tuffs and volcanic breccias) and impermeable rock (lava). Based on the analysis of the AHP by Solle (2012) , concluded that the main factors of landslides in the watershed Jeneberang is due to the steep slope and lithology.
Recent data shows that during the period of January -July 2013 landslide had occurred in 34 locations. The lithology experiencing landslides generally occur in volcanic tuff rock. The landslide caused the accumulation and destruction of the road so that the flow of public trans- WEATHERING STAGE CONTROL OF TUFF AND ITS INFLUENCE TO THE MALINO-MANIPI  LANDSLIDE SUSCEPTIBILITY port and the economy was disturbed. In addition to damaging the landslide also destroyed gardens and fields belonging to the community with considerable material losses. In addition to damaging the road, the landslide also destroyed gardens and fields belonging to the community with considerable material losses. Many methods are used by researchers to assess the landslide susceptibility among others are Wati et al. ( 2010) , applying heuristic approach in landslide susceptibility mapping in Tawangmangu area of Central Java which uses 6 parameters, namely slope, lithology, soil depth, texture, permeability and land use. Gemitzi et al. (2011) , using environmental factors, Fuzzi membership functions and GIS.
Another approach in assessing landslide susceptibility is to use empirical classification based on the condition of the field of rock discontinuities. Tomas et al. ( 2011) (CSMR, Chen, 1995) and others. All of the above classification intends to determine the quality of the rock mass in order to determine the stability of the rock or soil slopes.
In this study, researchers will conduct a study based on the level of rock weathering, tuff composition of fresh tuff using a polarizing microscope, the composition of weathered tuff and XRD analysis based on the shear strength of weathered tuff using direct field testing (in situ test, vane shear test). This study has tried to see the relationship between the composition of fresh tuff , the composition of weathered tuff and the shear strength, thus urgent research conducted for the study site consists predominantly of tuff (Sukamto and Surpriatna, 1982) 
Study area
Location of the study area is located on the road Malino-Manipi, which connects Regional Tourism Malino Gowa and Manipi of West Sinjai Sinjai (Figure ) . The research area is the eastern slopes of Mount Lompobattang. The study site is about 100 km distance from Makassar. Altitude between 700 meters to 1600 meters above sea level (mean sea level).
Methodology
The study was conducted at locations that have experienced landslides and the steep slopes are expected to experience landslides with slopes compiled by tuff. The purpose of this research is to know the effects of weathering stage on slope landslide susceptibility tuff. To determine the cause of the landslide susceptibility, two ap-proaches were conducted field surveys and laboratory analysis. Field surveys include identifying the point of landslides, semi-detailed geological mapping and the measurement of the shear strength at 4 locations weathered tuff landslide. This measurement is done by sliding the fan method (vane shear test). Laboratory analysis of tuff petrographic analysis carried out on 4 samples in Laboratory of Geological Engineering Faculty of Engineering, UN-HAS and X-Ray Diffraction analysis (XRD) of the weathered tuff and completely weathered tuff, each of the 2 samples were prepared and analyzed in Gajah Mada University (UGM) Integrated Geology Laboratory.
Results

Tuff characteristics
Field survey results indicate that the tuff profile consists of 6 levels (stages). They are fresh tuff, slightly weathered tuff, moderately weathered tuff, highly weathered tuff, completely weathered tuff and residual soil. Field description of each condition are as follows. Fresh tuff profile characteristic; indication of weathering is still not yet shown, fresh look and no changes in color, the color is light gray to dark gray; characteristics slightly weathered tuff is there has been a change in color on the rocks body and on small existing disintegration of becoming soil, it can be cut with a knife "cutter" or can be cut with a finger nail, tuff color is reddish gray, rock textures are still unclear; characteristics of highly weathered tuff is change in color of the tuff and cracks that have been red-grayish in color, generally the tuff can be clipped by finger nails or fingers, rock textures are hardly recognizable. Characteristics of completely weathered tuff is almost the whole body of rock has been turned into a red to brownish red color, the texture of the rock is very hard to recognize, rocks are easily taken with the hand and last type of tuff is the characteristics of the residual soil. The tuff is turning everything into soil, the color from reddish brown to brown, texture and the structure can no longer be observed but have not yet transported. 
Mineral composition of tuff
Petrographic observations indicate the composition of tuff varies. Based on data from the mineral composition of the tufa form four different samples, it shows that the general composition of the mineral is volcanic glass, bitownite, pyroxene and opaque minerals (Figure 2 and Table 1 ).
Composition of weathered tuff
X-Ray Diffractometer analysis results of 4 samples of highly weathered rocks and completely weathered rocks suggests that it has weathered tuff containing clay minerals of halloysite and smectite type (Figures 3-4) . 
Shear strength of weathered rocks and residual soil
Vane shear test was performed in situ on the moderately weathered tuff, highly weathered, completely weathered and soil residual. The vane shear test results on weathered rock and soil residues are presented in Table 2 .
Discussion
Lithology that covers an area whether being exposed or lies near to the surface of the earth will experience the process of weathering, although the process is slow, but very significant in influencing engineering properties of the rocks (Sadisun, 1998) . Weathering process consists of mechanical or physical weathering, chemical weathering and organic weathering (Undul, 2012) . Tuffs that constituent the slopes in the study site has experienced weathering ranging from moderately weathered to a state of soil as had been previously described above, and generally have highly until completely weathered and residual soil. One of the reasons is because the composition of rock dominated by volcanic glass, plagioclase types of labradorite and pyroxene. Based on the mineral composition, which make up the tuff, in the research sites, is considered to be basaltic tuffs. This kind of composition will greatly support the rapid weathering. According Eggleton et al. (1987) rocks that contains a lot of volcanic glass is very easily weathered, and Undul (2012) says that the rocks that contain big amount of alkaline minerals will be susceptible to weathering. Moreover, the existing conditions of the tuff is not yet compacted and this the characteristics of old volcanic rocks of Lompobattang age of Pleistocene (Sukamto and Supriatna , 1982) .
Due to the highly until completely weathered condition, tuff composition will change with the dominant composition of smectite and halloysite. Smectite clay mineral species is a type of clay that easily expands when high water content and very low shrinkage when water content is low (Gates, et al., 1993) .
Based on testing using the vane shear test method, we drew the graph showing the correlation between the weathering level of rocks and the shear strength the weathered tuff (Figure 5) . In Figure 5 , we can see that if the tuffs experience weathering ranging from moderately weathered to highly weathered, the shear strength will become smaller and increases again after it becomes soil residue. The lowest shear strength will occur after the rock been perfectly weathered tuff. The cohesion of weathered rock will decrease, as well as friction angle will become smaller, thus the shear strength will become smaller. Durgin (1977) stated that the weathering of the rocks is causing a decrease in shear strength, and Saveny (2002 ( , in Karnawati, 2007 asserts that the factors derived from the slopes of debilitating conditions such as weathering of rocks and will be able to trigger landslides. Thus when the rock has been highly weathered to completely weathered then slopes where the rocks are going to be prone to landslides and the lowest shear strength zone will become the plane fealure.
Conclusion
Conclusions that can be drawn from this study are: 1) Mineral composition of the alkaline tuff is crucial in determining the stage of weathering, as well as the level of rock lithitification or the compactness of the rocks; 2) When tuff experienced weathering it will decomposed becomes halloysite minerals and smectite clay with characteristics of high to very high expanding and shrinking properties and weathered tuff weathered completely unstable when the water level is high; 3) Slopes which are built upon highly weathered tuff to completely weathered is the most prone to landslides due to its very low shear strength.
